A Smurf1 tale: function and regulation of an ubiquitin ligase in multiple cellular networks.
Since being discovered and intensively studied for over a decade, Smad ubiquitylation regulatory factor-1 (Smurf1) has been linked with several important biological pathways, including the bone morphogenetic protein pathway, the non-canonical Wnt pathway, and the mitogen-activated protein kinase pathway. Multiple functions of this ubiquitin ligase have been discovered in cell growth and morphogenesis, cell migration, cell polarity, and autophagy. Smurf1 is related to physiological manifestations in terms of age-dependent deficiency in bone formation and invasion of tumor cells. Smurf1-knockout mice have a significant phenotype in the skeletal system and considerable manifestations during embryonic development and neural outgrowth. In depth studying of Smurf1 will help us to understand the etiopathological mechanisms of related disorders. Here, we will summarize historical and recent studies on Smurf1, and discuss the E3 ligase-dependent and -independent functions of Smurf1. Moreover, intracellular regulations of Smurf1 and related physiological phenotypes will be described in this review.